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(54) SHEET-UKE HEATING ELEMENT 

(57)Abstract: 

PURPOSE: To provide a sheet-like heating element 
which prohibits the movement of an exothermic compsn. 
and has a small thickness, resilience and excellent 
exothermic performance by using a nonwoven fabric 
which expands to have increased voids when heated as 
a sheet-like substrate for holding the exothermic 
compsn. 

CONSTITUTION: This sheet-like heating element is 
formed by holding the exothermic compsn. 4 which is 
mainly composed of oxidizable metallic powder and 
generates heat by coming into contact with air on the 
sheet-like substrate having many gaps. The nonwoven 
fabric which expands to have the increased voids when 
heated is used for this substrate. The non-woven fabric 
includes composite fibers spun by using >2 kinds of 
synthetic resins varying in melting temp. Further, the 
thickness of the nonwoven fabric is specified to 0.5 to 
5mm, the weighing to 10 to 200g/m2 and the voids to > 
60%. This sheet-like heating element is of a thin type, 
has the high resilience and has the excellent exothermic performance. In addition, the volume in 
the stage of the raw material is small as the substrate and the transportation, etc., of blanks are 
easy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet-like heating element characterized by using the nonwoven fabric which uses 
an oxidizability metal powder as a principal component, and expands to the base material of the 
shape of a sheet which has many openings by heating as a base material in the sheet-like 
heating element which makes it come to hold the exoergic constituent which contacts air and 
generates heat, and voidage increases to it [claim 2] The sheet-like heating element according 
to claim 1 which is a thing containing the bicomponent fiber with which spinning of the nonwoven 
fabric was carried out using two or more sorts of synthetic resin with which melting temperature 
differs [claim 3] The sheetHike heating element according to claim 1 10 - 200 g/m2 and whose 
voidage 0.5-5mm and a basis weight are 60% or more for the thickness of a nonwoven fabric 
[claim 4] The sheet-like heating element according to claim 2 with which a bicomponent fiber 
consists of polyester, the poly acrylic, a polyamide, polyethylene, polypropylene, polystyrene, 
polyurethane, a polyvinylidene chloride, a polyvinyl chloride, polyvinyl acetate, and fiber for which 
two or more sorts chosen from polyacetal were used 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About a sheet-like heating element, migration of an exoergic constituent 
and deviation are not in a detail further, and this invention relates to the sheet-like heating 
element which has flexibility with a thin shape. 
[0002] 

[Description of the Prior Art] use oxidizability metals, such as iron powder, as a principal 
component as one of the warming means, and the heating element with which the exoergic 
constituent which contacts air and generates heat was contained by the bag which has 
permeability should be — it is widely used as ****. However, there is an advantage that these 
heating elements are easy to use it. When the body is equipped, also not only in the time of 
movement but in a quiescent state, an exoergic constituent produces deviation and the sense of 
incongruity by the formation of a form status change in a lower part in a bag by gravity, and also 
there is a trouble that the heat generation characteristic itself changes and the engine 
performance falls. The various attempts which a base material etc. is made to hold or pinch an 
exoergic constituent, and are made into the shape of a sheet as one of the means for improving 
these faults are made. 

[0003] For example, the method of making ** exoergic constituent hold to cancellous objects, 
such as a wire gauze and plastics, (JP,53-84246,A), ** How (JP,63-37181 ,A) to lay metallic foils, 
such as aluminum foil, on top of an activated carbon fiber nonwoven fabric etc. at that into which 
oxidation assistants, such as a chloride and water, were infiltrated, ** How to pressurize this and 
cast in the shape of a sheet, after sprinkling an exothermic agent on the Japanese paper into 
which the oxidation assistant was infiltrated (JP,64-42018,U). ** How (JP,2-142561 ,A) to 
distribute a chemistry exothermic agent for the nonwoven fabric made from thermal melting 
arrival fiber containing vegetable system fiber two or more sheet superposition and in it. ** The 
method (JP,3-1 52894,A) of carrying out distributed maintenance of the exothermic agent etc. is 
in the sheetHike base material with which the laminating of the fiber is irregularly carried out, 
and many detailed openings have it. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the troubles respectively following 
as an obtained heating element in these on manufacture of a sheetHike heating element. 
** When it is made to hold to cancellous objects, such as a wire gauze and plastics, even if it 
becomes sheet-like, rigidity becomes large, practical softness is not obtained, but, moreover, the 
powder of an exoergic constituent tends to break away. 

** Since metaled surface area is remarkable and small compared with powder, if the outstanding 

febrile ability is not obtained and number of sheets is increased, the increase of thickness and 

the flexibility of what laid metallic foils, such as aluminum foil, on top of the activated carbon 

fiber nonwoven fabric into which the oxidation assistant was infiltrated will be lost. 

** Since an exothermic agent separates easily by bending, vibration, etc., what sprinkled the 

exothermic agent, pressurized on paper and was made into the shape of a sheet again is not 

practical. 
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** Two or more sheet superposition and the thing which distributed the chemistry exothermic 
agent in it need to use further the nonwoven fabric made using the fiber which ^onsis^ a 
nonwoven fabric of a material with which melting temperature differs as a nonwoven fabnc. and 
also there are few amounts of maintenance of an exoergic constituent v..«fthA 
[0005] ** The method of making the C toe-like base material with which the laminating of the 
fiber is irregularly carried out. and many detailed openings have it again carry out distributed 
maintenance of the exoergic constituent is an approach excellent in the point which can 
distribute to homogeneity and can be held certainly. However, in order to have "^^^e the 
exoergic constituent hold to a sheet-like base material, using the material with a quite bigger 
opening than the volume of an exoergic constituent, after making an exoergic constituent hold, it 
was stuck by pressure, and it had to be made desired thickness, and there was un-arranging 
[ which needs what has the big opening volume as a base material for this reason J- That is. 
compared with the heating element produced, since the volume of the base material in a material 
phase was large, in [ transportation of a material and the supply hand ing in the inside of a 
production process ]. big trouble was. Thus, as a sheet-like heating element ^^.r" 
exoergic constituent was easy, and the amount of maintenance was large the framed heatmg 
element was flexible, there is no approach of using an object with the still smaller volume as a 
base material of an exoergic constituent, and the solution was desired strongly. 

[Ss for Solving the Problem] By solving these technical P';°b'e'^s.jn^'^°«^^^^^^ 
being held certainly and not moving, and using the nonwoven fabnc which expands wrth heert as 
a result of repeating research in order thickness is thinly flexible and to obtain the sheet-like 
heating element which has the febrile ability which was moreover excellent, this invention 
persons found out that the purpose could be attained and reached th.s '"mention Jhat s rt is 
the sheet-like heating element characterized by this invention using the ^^.^^^^^^^^ 
uses an oxidizability metal powder as a principal component, and expands t° base matenal of 
the shape of a sheet which has many openings by heating as a base material in the sheet like 
heating element which makes it come to hold the exoergic constituent which contacts air and 
generates heat, and voidage increases to it. .„u:_u 
[0007] As a base material, by heating, the volume expands and the nonwoven fabric with which 
the voidage increases is used in this invention. After considering as a nonwoven fabnc in case 
there is a nonwoven fabric containing the bicomponent fiber formed as such a ^^^J^^^^^^ f^^ 
from two or more kinds of components from which melting temperature d'ffe^^/^'^.^'^^^'^/"'^' 
a nonwoven fabric is manufactured or. it is the nonwoven fabric which gave distortion to the 
nonwoven fabric by compressing under grant of the crepe under heating and heating, and 
pressurization etc. These nonwoven fabrics have the small volume m a raw matenal Ph^^e and 
transportation of a material and the supply handling in a production process are easy for them. 
The amount of maintenance can make it hold to homogeneity in size by heating a nonwoven 
fabric, expanding it at the time of manufacture of a heating element, and on the other hand 
carrying out distributed maintenance of the exoergic constituent, where an opening is increased. 
[0008] In this invention, the thing which usually carried out spinning of two or more kinds ot 
synthetic resin with which melting temperature differs to coincidence fi-om one spinneret as an 
expanding nonwoven fabric, and was made into lamination structure, or the so called 
bicomponent fiber made into the fiber of sheath-core structure is included by heatmg. Distortion 
is given by grant of a crepe or heating compression under heating etc.. and these 
fabrics are used as a nonwoven fabric in this invention. And when using it for a heating element, 
it will deform in the direction which distortion currently added to fiber by heating cancels, a 
nonwoven fabric will expand by this, and voidage will increase. 

[0009] As a material of a nonwoven fabric, there are a polyamide. the poly acrylic, polyimide. 
polyurethane. a polyvinyl chloride, polyethylene, polypropylene, a polyvinyl chlonde. a 
polyvinylidene chloride, polystyrene, etc.. for example. Moreover it is fiber formed as a 
bicomponent fiber from the combination of two or more kinds of synthetic resin with which 
melting temperature differs in these. For example, the bicomponent fiber of polyester and 
polyethylene, the bicomponent fiber of polystyrene and polypropylene. Like the bicomponent 
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fiber which consists of the resin of different species like the bicomponent fiber of polyester and 
polystyrene and nylon 6, and Nylon 66 It is the bicomponent fiber which consists of synthetic 
resin of the same kind [, such as a polyamide. a polyamide, polyester and polyester, the poly 
acrylic and the poly acrylic, polypropylene, and polypropylene. ]. 

[0010] as a nonwoven fabric, other fiber is mixed to the above-mentioned bicomponent fiber — 
you may have — as those fiber — a natural fiber and a synthetic fiber — you may be any, for 
example, a cotton fiber, wood fiber, rayon, polyester fiber, a polyamide fiber, a polypropylene 
fiber, etc. are used. What is necessary is just the ratio in nonwoven fabric manufacture which 
can demonstrate the property of there being especially no limit about the blending ratio of a 
bicomponent fiber and other fiber, and expanding with heat. 

[001 1] As the manufacture approach of a nonwoven fabric, dry process, a wet method, the span 
ball-race method, the span bond method, the melt blowing method, the needle punch method, the 
stitch-bonding method, etc. may be what kind of approaches, as long as there is especially no 
limit and a nonwoven fabric with high voidage is obtained. After considering as a nonwoven fabric 
as an approach of giving distortion to the nonwoven fabric obtained by these approaches in case 
it considers as a nonwoven fabric or, it can carry out by [ of a crepe ] giving or heating 
compressing etc. under heating to a nonwoven fabric. Although it changes with conditions, such 
as a pressure and the compression holding time, generally, whenever [ stoving temperature / at 
the time of giving distortion to a nonwoven fabric ] is resin which constitutes a bicomponent 
fiber, and is performed at +50 — 60 degree C temperature rather than the heat deflection 
temperature near the heat deflection temperature of the synthetic resin of the one where heat 
deflection temperature is lower. Moreover, as a pressure, although there is especially no limit, in 
the case of a heating roller, it is 0.01 - 30 kg/cm. 

[0012] Although what has the larger increment rate of the volume is more desirable since it is 
made to heat and expand and is used in case these nonwoven fabrics are used as a base 
material of an exoergic constituent, generally they are about 2 to 6 times preferably 1.2 to 10 
times. Moreover, as thickness of the nonwoven fabric before heating, 1 0-200g is 20-1 OOg 
preferably as 0.1 -5mm and a basis weight of those. As voidage before heating, it is 60 - 99%, and 
is 70 - 98% preferably. 

[0013] Although a nonwoven fabric heats, makes it expand and is used just before use, the 
approach of heating as the heating approach with the approach of passing the inside of heating 
oven, the method of passing a hot-air blowdown heater part, other infrared heating furnaces, or a 
heat roll etc. is used. The approach of passing the inside of heating oven in that expand 
homogeneity and it deals in a nonwoven fabric among these, the method of passing a hot-air 
blowdown heater part, etc. are desirable, from [ that there is a possibility that a nonwoven fabric 
may not fully swell that the fiber of a nonwoven fabric melts, and in being too low when 
whenever / stoving temperature / is too high although set as whenever / stoving temperature / 
when expanding a nonwoven fabric / according to the class of bicomponent fiber ] — usually — 
60-200 degrees C — it is — desirable — It is 80-1 70 degrees C. Moreover, the heating time is 
usually about 0.5 - 200 seconds practically. 

[0014] In this invention, the exoergic constituents held in the opening of the nonwoven fabric 
used as a base material are mixture, such as an oxidizability metal powder, activated carbon, an 
inorganic electrolyte, and water. Although it is iron powder, aluminium powder, etc. as a metal 
powder, iron powder is usually used and they are reduced iron powder, atomized iron powder, 
electrolytic iron powder, etc. As an inorganic electrolyte, the chloride of alkali metal, alkaline 
earth metal, and heavy metal etc. is desirable, for example. NaCI, KCI and CaCI2, MgCI2. FeCI3, 
etc. are used. Activated carbon is used as a reaction assistant and a water retention agent, and 
is usually coconut shell charcoal, wood flour charcoal, peat charcoal, etc. 

[0015] Moreover, as a grain size of the oxidizability metal powder in these exoergic constituents, 
an inorganic electrolyte, activated carbon, etc.. what contains the thing of the grain size of 100 
or less meshes 50% or more preferably is [ 60 or less mesh of ** ] desirable. Although the 
blending ratio of coal of an exoergic constituent changes with febrile ability made into the 
description of the nonwoven fabric used as a base material, and the purpose and specification is 
impossible generally, for activated carbon, 5-20 weight section and an inorganic electrolyte are 
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[ a metal powder / 1 .5 - 10 weight section and water ] 25 - 60 weight sections to the 100 
weight sections, for example. In addition, water retention agents, such as a pearlite. a vermiculite. 
and absorptivity resin, a hydrogen generating inhibitor, a joint inhibitor, etc. are also further 
mixable with a request. 

[0016] As an approach of making an exoergic constituent holding to a base material, for example, 
** iron powder, activated carbon. [ whether the thing in the condition of having mixed an 
inorganic electrolyte, water, etc. is distributed on a base material, and vibration is given, and ] 
You may make it hold by pushing etc. Moreover. ** iron powder, activated carbon. After having 
opened the mixture of powder raw materials, such as an inorganic electrolyte, on the base 
material, having given vibration, making it advance into an internal opening and making it hold. 
After sprinkling water to this, or opening the mixture of the powder raw material except inorganic 
electrolytes, such as ** iron powder and activated carbon, on a base material, giving vibration 
and making an internal opening carry out penetration maintenance, inorganic electrolyte water 
solutions, such as salt, may be sprinkled and infiltrated into this. ** and ** are desirable at the 
point that the condition that moisture is not included among these tends to advance into the 
opening inside a base material, and especially the approach of ** is still more desirable from the 
point which may permeate homogeneity in an inorganic electrolyte at the whole. 
[0017] The amount of maintenance of the exoergic constituent to a base material is usually 2 1m 
of base materials, although set according to the thickness (thickness of the target heating 
element) of a base material, febrile ability, etc. They are 1000-5000g preferably 500-1 OOOOg of 
hits. If there are few amounts of maintenance than 500g. exoergic temperature and the exoergic 
persistence time will fall, and on the other hand, if the amount of maintenance increases more 
than 1 OOOOg. it will become difficult increase and to form [ of a sheet flexible at a thin shape ] 
the thickness of a heating element. 

[0018] In this invention, in case an exoergic constituent is made to hold to a base material, when 
the opening of a base material is large, it is desirable for the purpose of preventing that some 
exoergic constituents are omitted from a base material to make an exoergic constituent hold, 
where a fine nonwoven fabric or paper of an eye etc. is laid on top of the bottom of a base 
material. Thus, although you may use as a sheet-like heating element by carrying out 
thermocompression bonding of the whole in the condition [ having held the exoergic 
constituent ]. it is desirable to pile up and cover a nonwoven fabric or a breathable film also on 
the top face from the purpose which prevents certainly balking of an exoergic constituent 
including the time of processing and use. 

[0019] As the quality of the material of a cladding material, balking of an exoergic constituent 
can be prevented and the nonwoven fabric of a synthetic fiber and a natural fiber or textile 
fabrics, paper, the various synthetic-resin films by which aeration processing was carried out, 
these compound sheets, etc. can be used that what is necessary is just what can secure the 
quantity of airflow of air required for generation of heat. For example, independent or the mixed 
nonwoven fabric of natural fibers, such as paper or cotton, pulp, hemp. hair, and rayon. With 
synthetic-resin films of synthetic fibers, such as textile fabrics, polyethylene, polypropylene, 
nylon, the poly acrylic, polyester, and a polyvinyl chloride, such as independent or a mixed 
nonwoven fabric, and textile fabrics, for example What prepared pore in films, such as 
polyethylene, polypropylene, nylon, polyester, and a polyvinyl chloride, by the needle, laser, etc.. 
and gave permeability to them. Or the extension fine porosity film which has much micropores 
originally is used, and also the aforementioned base material and the nonwoven fabric of this 
quality of the material can be used. These have independence or the desirable cladding material 
which arranged other fiber or films with unmelting nature or the melting point high to a side for 
fiber or a film with the low melting point on the side which touches a base material from the field 
of coating nature although it was used having constructed suitably and having united. 
[0020] In this invention, the base material holding an exoergic constituent is processed in the 
shape of [ of predetermined thickness ] a sheet by carrying out thermal melting arrival 
irrespective of the existence of cladding material use. It can carry out by carrying out heating 
compression with a press machine through a heating roller as the approach of thermal melting 
arrival, the condition which laid the cladding material on top of the base material or the base 
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material, or where a base material is contained in the flat-like bag using a cladding material etc. 
As the temperature in the case of performing thermal melting arrival, and conditions for a 
pressure, although it changes with the class of a base material and cladding material, and 
compression holding times, when based on a heating roller, they are usually the temperature of 
70-200 degrees C, and a pressure 0.005 - 30 kg/cm extent. While fixing where a base material is 
compressed, and becoming the shape of a thin sheet by this, an exoergic constituent is held 
firmly. 

[0021] Although the thickness of the heating element made into the shape of a sheet is chosen 
by febrile ability, an application, etc. which are made into the purpose, it is designed so that it 
may become as thin as possible, and is usually 4mm or less preferably 6mm or less so that the 
property as the shape of a sheet can be utilized. Thus, the obtained sheet-like heating element 
is contained into the bag which consists of a laminate film of the polyethylene and the nonwoven 
fabric with which the air hole was prepared, or a breathable film which has micropore, is further 
sealed and bought to the bag of non-permeability for preservation, and is used as an exoergic 
bag of or medical application so that the calorific value according to the purpose of use with 
the condition may be obtained. 

[0022] Next, this invention is illustrated with a drawing and explained still more concretely. 
Drawing 1 shows the example of the sectional view of the base material 1 used by this invention. 
Drawing 2 is the sectional view of base material V which expanded the base material 1 of 
drawing 1 with heating, 2 shows fiber and 3 shows an opening. Drawin g 3 is a sectional view in 
the condition of having made the exoergic constituent 4 holding to the base material of drawing 
2 . Drawin g 4 is the sheet-like heating element 6 which were obtained by carrying out thermal 
melting arrival with a heating sticking-by-pressure roll, after laying cladding materials 5 and 5 on 
top of both sides of drawin g 3 . Draw ing 5 shows the example of the process in the case of 
carrying out this invention. The roll of the base material with which seven in drawing is used by 
this invention, and 8 are the rolls of a cladding material, and after they pass through the roll 
section 9, thermal expansion of them is carried out in the process in which a heating furnace 10 
is passed, and they become base material V. The cladding materials 5, such as a nonwoven 
fabric with a fine eye or paper, put on the inferior surface of tongue of base material V. After 
being led to the fine-particles restoration section 11. holding an exoergic constituent, and a 
cladding materiars 5 putting on a top face further and carrying out thermal melting arrival with 
the heating sticking-by-pressure roll 1 2, it is cut by the magnitude of a request in the decision 
section 13, and subsequently, in the salt water spraying section 14. an electrolyte water solution 
is sprinkled and it considers as the sheet-like heating element 6. Thus, the obtained sheet-like 
heating element is put into the bag which adjusted permeability according to the purpose of use. 
devises and buys the approach of sealing into the bag of non-permeability further, and is used as 
** or a medical supply. 

[0023] It sets to the equipment shown in example 1 drawin g 5 . and is the thickness of 1 .5mm. 
the basis weight of 37.8g/m2 as a base material. Thickness expanded to 7mm by letting the 
inside of the heating oven set as 150 degrees C at the rate of 13.5 m/min in the thermal- 
expansion nature nonwoven fabric 1 formed with the bicomponent fiber which consists of 
polyester and polyethylene pass. It is the powder-mixing object which led tissue paper (basis- 
weight 20 g/m2) to the inferior surface of tongue of nonwoven fabric 1' as a cladding material 5 
at superposition and the fine-particles restoration section 1 1 , mixed the iron powder (more than 
100 mesh undershirt 95%) 88 weight section, the activated carbon (more than 100 mesh 
undershirt 90%) 10 weight section, and the watei^absorbing resin 2 weight section, and was 
obtained 0.142 g/cm2 It sprinkled at a rate and was made to hold to a nonwoven fabric. Fine 
particles were mostly incorporated by homogeneity in the opening of a nonwoven fabric. 
[0024] Next, after laying the same cladding material as the above-mentioned cladding material on 
top of the top face of a base material, thermal melting arrival was carried out with the embossing 
heating sticking-by-pressure roll 12 set as 200 degrees C and linear pressure 10 kg/cm. and. 
subsequently to 1.7mm in the magnitude of 85x1 35mm. and thickness, it judged in the decision 
section 13. thus, the salt water spraying section 14 after carrying out — 8.4% brine solution — 
685 g/m2 It comes out comparatively, spraying maintenance was carried out. and the sheet-like 



2006/04/26 



JP.08-173471.A [DETAILED DESCRIPTION] 



6/6 ^— V 



heating element 6 was obtained. This heating element was flexible and. moreover did not 
prolcetrdeviatTon or omission of an exoergic constituent. The fine porosrty film made from 
propylene of moisture-vapor-transmission of 800g/m 2 day and other s.des contamed th.s 
heatine element to the PE liner of the shape of flat [ which consisted of laminate films of 
pdySytne and a nylon nonwoven fabric ]. and one side used it as the sheet-like exoergic bag. 
This thing was further sealed into the bag outside non-permeability. 

0025] Two days after, a sheet-like exoergic bag is picked out from an outside bag. and rt is JIS 
S Murouchi of'the room temperature of 20 degrees C. and °f/elative^^^^^^ 
febrility ability was measured by the exoergic examining method of S-4100. ^o"^^^"^"^^^^^^^^^ 
ability as shown in drawing 6 was obtained. That is. it exceeded ^0 degrees C m 8^5 minutes, and 
amounted to about 57 degrees C after 70 minutes. And the exoergic persistence time 40 
Hees C or more was about 12 hours. Moreover, when this sheet-like exoergic bag was picked 
ouffrom an o^side bag and the body was equipped, comfortable temperature was maintained 
over ab^ut 14 hours, and the shape of a sheet flexible during this period always was maintained. 

FEffect of the Invention] As a base material of an exoergic constituent, it expanded with heat and 
L rrcLl easrto ^^^^^^ an exoergic constituent hold to a base materia, by it using the jonwoven 
fabric which voidage increases, while the sheet-like heating element ^^'^^ Jl^^'^'^^^J,';'^, 
flexibility excelled [ ability ] in the thin shape greatly was obtained, as a base material, the 
vdumfof this invention I a raw-material phase was small, and the supply and the handling of it 
in the inside of transportation of a material and a production process became easy. 
[0027] 
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* NOTICES * 

JPO and NGiPl are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the base material which expands with heat. 
[Drawing 2] The sectional view of the base material expanded with heat. 

[Drawing 3] The sectional view in the condition of having made the exoergic constituent holding 
to a base material. 

[Drawing 4] The sectional view of a sheet-like heating element. 
[ Drawing 5 ] The example of process drawing for carrying out this invention. 
[ Drawing 6] Exoergic curvilinear Fig. 
[Description of Notations] 

1 Base Material 

The base material which expanded with 1 ' heating 

2 Fiber 

3 Opening 

4 Exoergic Constituent 

5 Cladding Material 

6 Sheet-like Heating Element 

7 Roll of Base Material 

8 Roll of Cladding Material 

9 Roll 

10 Heating Furnace 

1 1 Fine-Particles Restoration Section 

1 2 Heating Sticking-by-Pressure Roll 

1 3 Cutting Section 

1 4 Salt Water Spraying Section 
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[Drawing 1] 




[ Drawin g 2] 




[ Drawing 
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